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Tetanus is an acute disease manifested by 
motor system and autonomic nervous system 
instability. It is caused by a neurotoxin pro-

duced by the anaerobic bacterium Clostridium tet-
ani.1 Although tetanus can affect anyone, women 
and infants are particularly at risk when deliveries 
and cord stump care are performed in unsanitary 

conditions, leading to tissue contamination. Tetanus 
contributes to a large proportion of maternal and 
neonatal mortality worldwide, estimated in 2008 to 
have claimed approximately 180,000 lives per year. 
In 1988, an estimated 787,000 newborns died of tet-
anus.2 This led to the development of the Maternal 
and Neonatal Elimination Initiative by the World 
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and leads to sustained excitatory 
discharge in the motor and auto-
nomic nervous systems (Figure 
2). This results in the sustained 
muscle spasms and hyperadrener-
gic state that are characteristic of 
tetanus. The incubation period of 
tetanus varies from 1 day to several 
months; however, onset of symp-
toms usually occurs within 8 days. 
The period of onset is the time 
between the first symptom and the 
start of spasms. Shorter incubation 
periods and/or periods of onset are 
associated with worse outcomes.11 
In NT, the younger the age of the 
neonate, the worse the prognosis.1 

Symptoms
Tetanus produces a wide range 
of clinical features that are often 
divided into generalized and local-
ized disease. Generalized tetanus is 
the most common and most severe 
form and often presents with tris-
mus, although it can also present 
with cephalic or localized disease. 
Generalized tetanus is often associ-
ated with autonomic overactivity, 
which is manifested as irritabil-
ity, restlessness, diaphoresis, and 
tachycardia. This can progress to 
cardiac arrhythmias, labile hyper-
tension, or hypotension and fever. 
Generalized tetanus is classically 
associated with painful tonic con-
tractions of skeletal muscles and 
intermittent muscular spasms. 
Triggers for tetanic spasms include 
loud noises, touch, or light. Strong 
contractions of the thoracic and/or 
pharyngeal muscles can lead to 
periods of apnea or airway obstruc-
tion. Localized tetanus, which 
involves tonic and spastic muscle 
contractions in only one extrem-
ity or body region, is rare and often 
progresses to generalized tetanus.6 

Both maternal and NT are exam-
ples of generalized tetanus.

Neonates with tetanus initially 
present with irritability and trouble 
with sucking and feeding within the 

to 2010. It also shows the percent-
age of maternal immunization with 
tetanus toxoid in countries where 
NT is a public health problem. The 
accuracy of these numbers may 
be limited by the incomplete sur-
veillance of NT in most resource- 
limited countries. 

Pathophysiology 
Tetanus is a preventable disease 
caused by the neurotoxin produced 
by the bacterium C tetani, a gram-
positive obligate anaerobic spore-

forming bacillus.7 The organism 
is widely distributed in soil and in 
the gastrointestinal tracts of farm 
animals, dogs, rats, and approxi-
mately 10% of the human popula-
tion. The spores produced by this 
bacterium can be found on skin 
surfaces and are particularly resis-
tant to heat and antiseptics. This 
bacterium produces two exotoxins: 
tetanolysin (which plays no role in 
the pathogenesis of the disease), 
and tetanospasmin (tetanus toxin), 
which is responsible for the clinical 
manifestations of the disease.8

Deep, penetrating wounds with 
the appropriate environment for 
anaerobic growth are necessary 
for the development of tetanus. 
Common points of entry are post-
partum or postabortion infections 
of the uterus, wounds on the lower 
extremities, nonsterile intramus-
cular injections, and compound 
fractures. However, minor trauma 
can lead to tetanus, and no point of 
entry is identified in up to 30% of 
patients.9

Once produced, the disease- 
causing toxin is transported by 
intra-axonal transport to motor 
nuclei of the cranial nerves or ven-
tral horns of the spinal cord,1,10 

where, in its active form, it blocks 
the action of inhibitory neurons 

Health Organization (WHO). In 
2010, 58,000 newborns died of teta-
nus,3 equivalent to a 93% mortality 
reduction from the 1980s and high-
lighting the positive impact of the 
WHO initiative. However, much 
remains to be done, as over 30 coun-
tries have yet to eliminate maternal 
and neonatal tetanus (MNT).4

MNT occurs where deliveries are 
performed under unsanitary cir-
cumstances and unhygienic umbili-
cal cord practices are prevalent. 
Neonatal tetanus (NT) is almost 

always fatal in the absence of medi-
cal care. With medical care—and 
depending on the availability of 
intensive care—the mortality rate of 
NT ranges from 10% to 60%.5 These 
deaths can be prevented with changes 
in traditional obstetrical practices 
and maternal immunization. 

In 1988, the global mortality rate 
of NT was estimated to be 6.7 per 
1000 live births, which translates 
to approximately 787,000 newborn 
deaths.2 NT was identified as a global 
health problem by the WHO, and an 
initiative was established in 1989 
to eliminate it by 1995. Because the 
spores for C tetani, the causative 
agent of tetanus, are present in soil, 
it is impossible to eradicate tetanus 
from our environment; however, NT 
can be considered eliminated when 
the goal of ,  1 case per 1000 live 
births is reached. 

In 1999, maternal tetanus was 
added to the NT elimination initia-
tive.6 Since the WHO MNT initiative 
was established, significant progress 
has been made toward elimination 
of MNT, although it remains a pub-
lic health problem in more than 30 
resource-limited countries.4 In 2010, 
an estimated 58,000 neonates died 
from NT globally.3

Figure 1 shows the global 
reported cases of NT from 1980 

MNT occurs where deliveries are performed under unsanitary circum-
stances and unhygienic umbilical cord practices are prevalent.
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Figure 1. Neonatal tetanus global annual reported cases and TT2plus coverage, 1980-2010. TT2plus, second and subsequent doses of tetanus 
toxoid. Reprinted with permission from the World Health Organization.

Wound infection,
multiplication of
Clostridium tetani

7-10
days

Tetanus toxin
uptake into nervous
system and VAMP
cleavage in GABA
inhibitory neurons

Algorithm for Clinical and Pathologic Progression of Tetanus

Further toxic effects causing
widespread disinhibition of

motor and autonomic
nervous system

No symptoms
Initial symptoms:

muscle aches,
trismus, myalgia

Muscle spasm: local
and generalized

Cardiovascular
instability: labile BP,
tachy- or bradycardia

Pyrexia, increased
respiratory and GI

secretions

Toxin degradation

Cessation of spasms,
restoration of normal

muscle tone

Cardiovascular and
autonomic control

24-72
hours

4-6
weeks

Figure 2. Clinical and pathologic progression of tetanus. BP, blood pressure; GABA, gamma-aminobutyric acid; GI, gastrointestinal; VAMP, vesicle-associated membrane 
protein. Reprinted with permission from Thwaites and Yen.8
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first few days of life. In the majority 
of cases, onset of symptoms occurs 
between postnatal days 3 and 14.12 
The affected neonate then pro-
ceeds to develop generalized symp-
toms, including stiffness of the jaw 
and neck, and generalized spasms 
and rigidity of the abdominal and 
back muscles.13 Maternal tetanus is 
defined as tetanus that occurs dur-
ing pregnancy or within 6 weeks 
after delivery, abortion, or spon-
taneous pregnancy loss. Patients 
often present with the generalized 
symptoms described above.14

Diagnosis 
The diagnosis of tetanus is based on 
clinical presentation. There are no 
microbiologic, chemical, hemato-
logic, or radiographic studies that 
provide a gold standard for diagno-
sis. Tissues cultures are positive in 
, 50% of patients. Symptoms asso-
ciated with tetanus include trismus, 
risus sardonicus, muscle rigidity, 
nuchal rigidity, and opisthotonus. 

The differential diagnosis for teta-
nus includes stiff person syndrome, 
meningitis, neuroleptic malignant 
syndrome, and rabies. The progres-
sion as well as constellation of symp-
toms helps to distinguish tetanus 
from other diseases. When menin-
gitis is suspected, a lumbar puncture 
must be performed to rule it out.15

Treatment
Patients with a presumed diagnosis 
of tetanus must be managed in an 
intensive care unit. This includes 
patients with mild symptoms, given 
the possibility of progression to 
generalized disease. Medical man-
agement of tetanus includes airway 
management, sedation, pain control, 
antibiotic treatment, appropriate 
wound management, antitoxin ther-
apy, and supportive measures.16-18

Airway management is of the 
utmost importance in patients 
with tetanus. Persistent generalized 
muscle rigidity, despite treatment 
with benzodiazepines, is an indica-
tion for intubation. Patients with 
respiratory compromise and those 
at risk of aspiration due to severe 
dysphagia should also be intubated. 
Traditionally, tetanic spasms have 
been managed with neuromuscular 
blocking agents. However, recent 
studies suggest effective manage-
ment of rigidity and autonomic 
dysfunction with magnesium 
sulfate.19,20

Surgical debridement of tetanus 
wounds is associated with improved 
survival. Gangrenous limbs must be 
amputated. In women with postpar-
tum tetanus, a hysterectomy is indi-
cated if the uterus is gangrenous, or 
if there is invasive bacterial sepsis or 
injury of the uterus. 

Tetanus antitoxin (human teta-
nus immune globulin [HTIG]) 
should be administered to patients 

with tetanus. It is usually admin-
istered intrathecally in patients 
with localized rigidity and intra-
muscularly in patients with gen-
eralized rigidity.21-24 HTIG needs 
to be administered before surgical 
debridement to prevent seeding 
of the circulatory system with the 
tetanus toxin. The administration 
of antibiotics is also recommended 
to treat infected wounds and to pre-
vent spread of the toxin. The first 
line of treatment is often metroni-
dazole. However, other antibiotics 
such as tetracycline, erythromycin, 
chloramphenicol, and clindamycin 
may also be used.25

Prevention and Control
The NT elimination initia-
tive was set up as a partnership 
among WHO, the United Nations 

Children’s Fund (UNICEF), and 
the United Nations Population 
Fund in 1989 with the goal of 
eliminating NT by 1995. However, 
there was limited response from 
countries in which MNT is a pub-
lic health problem, and the goal 
was not attained. As stated above, 
elimination of maternal tetanus 
was introduced as part of the target 
in 1999. Although significant prog-
ress has been made, data from sur-
veys conducted in 2012 show that 
MNT has not yet been eliminated 
in 34 countries. The MNT initia-
tive through the collaboration of its 
partners advocates a three-pronged 
approach for MNT elimination: 
promotion of clean deliveries, pro-
motion of routine immunization of 
pregnant women with the tetanus 
toxoid, and surveillance of NT. In 
areas where an inadequate propor-
tion of pregnant women is vacci-
nated against tetanus, supplemental 
immunization activities (SIAs) may 
be required.4 These SIAs involve 
targeted vaccination of women who 
have no history of prior tetanus 
vaccinations and live in high-risk 
areas. These women must receive 
three properly spaced vaccines dur-
ing their childbearing years.

Tetanus is preventable through 
immunization. Vaccination against 
tetanus is part of most childhood 
immunization programs. However, 
booster vaccines are required to 
provide long-term and possibly life-
long immunity. Protection against 
tetanus is antibody mediated and 
can be attained either through 
active or passive immunization. 
A prior tetanus infection does not 
guarantee protection against future 
infections. The WHO provides 
recommended tetanus vaccination 
schedules (Table 1).26

All tetanus vaccines are based on 
the tetanus toxoid, a modified form 
of the tetanus neurotoxin responsi-
ble for the disease’s symptoms. The 
toxoid stimulates production of an 

Patients with a presumed diagnosis of tetanus must be managed in 
an intensive care unit.
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This plan is then submitted to 
UNICEF or other agencies for 
financial and technical support. 
Between 2000 and January 2012, 23 
countries succeeded in eliminating 
MNT; however, 34 countries have 
yet to achieve this goal (Figure 3).4

Conclusions
MNT contributes significantly to 
maternal and neonatal mortality 

with a diphtheria toxoid, with a 
low-dose diphtheria toxoid, or with 
diphtheria and pertussis vaccines.

The WHO MNT Elimination 
Initiative
The WHO MNT Elimination 
Initiative encourages countries in 
which MNT is prevalent to develop 
a plan of action for its elimination. 

antitoxin antibody. NT is prevented 
through maternal immunization. 
The maternal antibodies produced 
in response to the toxoid cross the 
placenta to the fetus. Thus, vacci-
nation of pregnant women and all 
women of childbearing age pre-
vents MNT.4

The tetanus toxoid vaccine is 
available in several forms: as a single 
tetanus toxoid vaccine, combined 

Immunizations With DTP and Td Vaccines Required to Obtain Long-Term Protectiona Against Tetanus

Recommended 
schedule

DTP DTP DTP dT dT dT

Before age 1 or as early as possible after age 6 
weeks with $ 4-week intervals 

eg, 4-7 years eg, 12-15 years Early 
adulthood

Adolescents and 
adults with no 
previous immuni-
zation 

dT dT dT dT dT

As early as 
possible 

At least 4 weeks 
later

At least 6 
months later

At least 1 year 
later

At least 1 year 
later

Pregnant women 
with no previous 
immunization 
(or unreliable 
immunization 
information)

dT dT dT dT dT

As early as 
possible in first 
pregnancy

At least 4 weeks 
later

At least 
6 months 
later, or in next 
pregnancy 

At least 1 year 
later, or in next 
pregnancy 

At least 1 year 
later, or in next 
pregnancy

Pregnant women 
with 3 childhood 
DTP doses

dT dT dT

As early as 
possible in first 
pregnancy

At least 4 weeks 
later

At least 1 year 
later

Pregnant women 
with 4 childhood 
DTP doses

dT dT

As early as 
possible in first 
pregnancy

At least 1 year 
later

Supplementary 
immunization 
activities in 
high-risk areas 
(women of child-
bearing age)

dT dT dT dT dT

During round 1 During round 2, 
at least 4 weeks 
after round 1

During round 
3, at least 6 
months after 
round 2

At least  
1 year later  
(eg, in next 
pregnancy)

At least 1 year 
later, or in next 
pregnancy 

aOther tetanus-containing combination vaccines can be used as per national immunization schedules.
dT, low-dose diphtheria toxoid; DTP, diphtheria-tetanus-pertussis; Td, diphtheria toxoid. 
Reprinted with permission from Wkly Epidemiol Rec.26 

TABLE 1

Immunization Schedule for Tetanus
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MAIN POINTS

•	Maternal and neonatal tetanus (MNT) occurs where deliveries are performed under unsanitary circumstances 
and unhygienic umbilical cord practices are prevalent. Neonatal tetanus (NT) is almost always fatal in the 
absence of medical care.

•	NT is prevented through maternal immunization. The maternal antibodies produced in response to the toxoid 
cross the placenta to the fetus; thus, vaccination of pregnant women and all women of childbearing age 
prevents MNT.

•	In 1989 a partnership initiative was established with the World Health Organization, the United Nations 
Children’s Fund, and the United Nations Population Fund to eradicate NT; NT will be considered eliminated 
when the goal of , 1 case per 1000 live births is reached.

•	Using a three-pronged approach, tetanus can be eliminated via promotion of hygienic practices during delivery, 
maternal and childhood immunization, and close surveillance.

MNT eliminated since
1999:

Bangladesh, Benin, Burundi,
Burkina Faso, Comoros,
Congo (the), Egypt, Eritrea,
Ghana, Guinea-Bissau,
Liberia, Malawi,
Mozambique, Myanmar,
Namibia, Nepal, Rwanda,
Senegal, South Africa, Togo,
Turkey, Uganda, Vietnam,
Zambia, and Zimbabwe

0 1900 3800 7600 km

MNT eliminated (159 countries; Ethiopia (all except Somali
Region) 15/33 states in India & 29/34 provinces in Indonesia) 

MNT not yet eliminated (34 countries)

Not applicable

Figure 3. Elimination of maternal neonatal tetanus (MNT). Reprinted with permission from the World Health Organization.

in  many countries. Using a three-
pronged approach, we can elimi-
nate tetanus via promotion of 
hygienic practices during delivery, 
maternal and childhood immuni-
zation, and close surveillance. 
Although significant inroads have 
been made toward eliminating 
MNT, the goal has yet to be 
achieved.�
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